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(54) CHEMICAL AMPLIFICATION RESIST COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resist 
composition, superior in transmittance to a light of <170 
nm wavelength and suitable particularly for use in F2 
excimer laser lithography. 
SOLUTION: The chemical amplification resist 
composition contains a resin binder and a radiation- 
sensitive compound. The resin binder is alkali-soluble or 
is made alkali-soluble by chemical changes caused by 



f 



■!•!«. 



http://www19jpdlJnpit.gojp/PA1/result/detail/main/wAAAiaaG_nDA414006501P1.htm 8/5/07 



Searching PAJ 



Page 2 of 2 



the action of the radiation sensitive compound after irradiation and has a polymerization unit, 
derived from a monomer of formula (I) (where Q is H, methyl or a 1-4C fluoroalkyl; R1 is a 1- 
14C alkyl which may be substituted by halogen, hydroxyl or an alicyclic ring, or an alicyclic or 
lactone ring which in turn may be substituted by halogen, hydroxyl or alkyl; and at least one of 
Q and R1 has at least one fluorine atom). 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] It is alkali fusibility in itself, or this binder resin causes a chemical change by 
operation of this admiration radiation compound after radiation irradiation, serves as [ binder 
resin and an admiration radiation compound are contained, ] alkali fusibility, and it is a bottom 
type (I). 



(Q expresses hydrogen, methyl, or the fluoro alkyl of carbon numbers 1-4 among a formula.) 
The alkyl of the carbon numbers 1-14 by which R1 may be permuted with the halogen, the 
hydroxy! group, or the alicyclic ring, or the alicyclic ring or lactone ring which may be permuted 
by the halogen, the hydroxyl group, and the alkyl group is expressed, and at least one side Q 
and of R1 has at least one fluorine atom. The chemistry magnification mold resist constituent 
characterized by having the polymerization unit drawn from the monomer shown. 
[Claim 2] The constituent according to claim 1 whose Q in a formula (I) is trifluoromethyl. 
[Claim 3] The constituent according to claim 1 or 2 that whose R1 in a formula (I) has the 
hydroxyl group permuted with at least one fluorine it is also the fluoro alkyl of some carbon 
numbers 1-14. 

[Claim 4] Also for having the hydroxyl group permuted with at least one fluorine, the fluoro alkyl 
of some carbon numbers 1-14 is a bottom type (II). 



(R2 expresses hydrogen, alkyl, or fluoro alkyl among a formula, R3 expresses fluoro alkyl, and 
the sum total carbon numbers of R2 and R3 are 1-11 .) n expresses 0 or 1 . Constituent 
according to claim 3 which is the radical shown. 

[Claim 5] claims 1-4 to which an admiration radiation compound is an activity compound which 
generates an acid or a base according to an operation of a radiation, and acts on a positive 
type - a constituent given in either. 

[Claim 6] It is the constituent according to claim 5 which serves as alkali fusibility in an 
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operation of an acid or a base although it has the radical which binder resin **** in an operation 
of an acid or a base and is insoluble or refractory to alkali in itself. 

[Claim 7] It adds to the polymerization unit to which binder resin is led from the monomer of a 




R R 4 

CH 2 =c-c-o-rVi (no 
o 

formula (I), and is a bottom type (III). 

It is the constituent according to claim 5 or 6 which is the acid generator in which it has the 
polymerization unit drawn from the acrylic-acid 2-alkyl-2-adamanthyl shown by ( in a formula 
and R. express hydrogen or methyl, and R4 expresses alkyl) (meta), and an admiration 
radiation compound generates an acid according to an operation of a radiation. 
[Claim 8] It adds to the polymerization unit to which binder resin is led from the monomer of a 
formula (I), and is a bottom type (IV). 

(IV) 




in a formula, and R5 and R6 - mutually-independent - hydrogen and the alkyl of carbon 
numbers 1-3 - or the hydroxyalkyl of carbon numbers 1-3, carboxyl, and cyano ****** express 
radical-COOR7 (R7 is alcoh6l residue) - R5 and R6 - together - becoming -C(=0) OC(=0)- 
The carboxylic anhydride residue shown is formed. [ or ] claims 5-7 containing the 
polymerization unit of the alicyclic olefin shown per polymerization of the partial saturation 
dicarboxylic acid anhydride chosen as a list from a maleic anhydride and itaconic acid 
anhydride - a constituent given in either. 

[Claim 9] claims 1-4 to which binder resin is alkali fusibility in itself, contains a cross linking 
agent further, and acts on a negative mold - a constituent given in either. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the chemistry magnification mold resist 

constituent used for micro processing of a semi-conductor. 

[0002] 

[Description of the Prior Art] It is so possible that exposure wavelength is theoretically short so 
that the lithography process which used the resist Constituent may usually be adopted as micro 
processing of a semi-conductor and it may be expressed with the formula of Rayleigh 
(Rayleigh) of a diffraction limitation in lithography to raise resolution. The exposure light source 
for lithography used for manufacture of a semi-conductor serves as g line with a wavelength of 
436nm, i line with a wavelength of 365nm, a KrF excimer laser with a wavelength of 248nm, 
and an ArF excimer laser with a wavelength of 193nm to short wavelength every year, and is 
F2 [ with a wavelength of 157nm ] as the next-generation exposure light source further. 
Promising ** of the excimer laser is carried out. Many so-called chemistry magnification mold 
resists using the catalysis of the acid generated by exposure are used for KrF excimer laser 
exposure or ArF excimer laser exposure from excelling in sensibility. And F2 Possibility that a 
chemistry magnification mold resist will be used for excimer laser exposure in respect of 
sensibility is high. 

[0003] The resin of a polyvinyl phenol system has been used for the resist for KrF excimer 
laser exposure. On the other hand, in order for the resin used for the resist for ArF excimer 
laser exposure not to have a ring in order to secure the transmission of a resist, and to give dry 
etching resistance, it is known that what has an alicyclic ring instead of a ring is good. As such 
alicyclic resin, it is D.C.Hofer, Journal ofPhotopolymer Science and Technology, Vol.9, No.3, 
and 387-398 (1996). Various kinds of things which are indicated are known. Moreover, 
S.Takechi et al, Journal ofPhotopolymer Science and Technology, Vol.9, No.3, and 475-487 
(1 996) Publication number In 9 No. -731 73 official report When the polymer or copolymer of 
methacrylic-acid 2-methyl-2-adamanthyl is used as resin of a chemistry magnification mold 
resist While 2-methyl-2-adamanthyl **** according to an operation of an acid and acts on a 
positive type, it is reported that high dry etching resistance, high definition, and the good 
adhesive property to a substrate are acquired. 
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[0004] However, the resin used for the resist the conventional KrF excimer laser exposure and 
for ArF excimer laser exposure is F2 [ with a light / 157nm / of with a wavelength of 170nm or 
less, for example, wavelength, ]. Sufficient permeability was not shown to the excimer laser. If 
permeability is low, it will have a bad influence on many engine performance, such as a profile, 
contrast, and sensibility. 
[0005] 

[Problem(s) to be Solved by the Invention] Then, it excels in the transmission to light with a 
wavelength of 170nm or less, and the purpose of this invention is especially F2. It is in offering 
the resist constituent suitable for excimer laser lithography, this invention persons are F2 
[ 157nm ] by using the resin which has the polymerization unit which originates in a specific 
monomer as resin which constitutes a resist constituent. A header and this invention were 
completed for the ability of amelioration of the permeability in the wavelength of an excimer 
laser to be performed. 
[0006] 

[Means for Solving the Problem] That is, it is alkali fusibility in itself, or binder resin causes a 

chemical change by operation of the admiration radiation compound after radiation irradiation, 

serves as [ binder resin and an admiration radiation compound are contained, ] alkali fusibility, 

and this invention is a bottom type (I). 

[0007] 
Q 

CH 2 =C-C-0-R 1 ( i ) 

o 

[0008] (Q expresses hydrogen, methyl, or the fluoro alkyl of carbon numbers 1-4 among a 
formula.) The alkyl of the carbon numbers 1-14 by which R1 may be permuted with the 
halogen, the hydroxyl group, or the alicyclic ring, or the alicyclic ring or lactone ring which may 
be permuted by the halogen, the hydroxyl group, and the alkyl group is expressed, and at least 
one side Q and of R1 has at least one fluorine atom. The resist constituent of the chemistry 
magnification mold which has the polymerization unit drawn from the monomer shown is 
offered. 
[0009] 

[Embodiment of the Invention] In this invention, at least one of Q and R1 uses the resin which 
has a polymerization unit originating in the acrylic ester which has at least one fluorine atom 
(meta) as shown in the above-mentioned formula (I). Although Q expresses hydrogen, methyl, 
or the fluoro alkyl of carbon numbers 1 -4, in the case of three or more carbon numbers, this 
fluoro alkyl may branch also with the straight chain here. Moreover, although this fluoro alkyl 
should just have at least one fluorine atom, it is desirable to have two or more fluorine atoms. 
From acquisition being easy, the thing of a trifluoromethyl radical is realistic. 
[0010] Moreover, R1 expresses the alicyclic ring or lactone ring which may be permuted by the 
alkyl of the carbon numbers 1-14 which may be permuted with the halogen, the hydroxyl 
group, or the alicyclic ring or the halogen, the hydroxyl group, and the alkyl group. In the case 
of three or more carbon numbers, the alkyl of the carbon numbers 1-14 which may be 
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permuted with the halogen, the hydroxyl group, or the alicyclic ring may branch also with the 
straight chain. As a halogen, a fluorine, chlorine, a bromine, etc. are mentioned here, for 
example, as an alicyclic ring - for example, a cyclopentyl ring, a cyclohexyl ring, a bicyclo 
[2.2.1] heptyl ring, a bicyclo [4.3.0] nonyl ring, a bicyclo [4.4.0] deca nil ring, and tricyclo [-- 5. - 
2.1.02, 6] deca nil ring, an adamanthyl ring, etc. are mentioned. Having the hydroxyl group 
permuted with at least one fluorine especially also has the desirable fluoro alkyl of some 
carbon numbers 1-14. It is usual that the alkyl group in the alicyclic ring or lactone ring which 
may be permuted by the halogen, the hydroxyl group, and the alkyl group is a low-grade alkyl 
group whose carbon number is one to about four. In the case of three or more carbon 
numbers, you may branch also with the straight chain. As a halogen, the same thing as the 
above is mentioned, for example, and the same alicyclic ring as the above is mentioned as an 
alicyclic ring, for example. Moreover, as a lactone ring, a 2-oxo-oxetane 3-IRU ring, a 2- 
oxooxolane-3-yl ring, a 2-oxo-oxane-3-IRU ring, a 2-OKISEPANON 3-IRU ring, etc. are 
mentioned, for example. 

[001 1] When R1 has at least one fluorine atom and the ease of carrying out of acquisition of a 
monomer (I) is taken into consideration from a commercial scene, R1 is a bottom type (II) 
[0012] 



(R2 expresses hydrogen, alkyl, or fluoro alkyl among a formula, R3 expresses fluoro alkyl, and 
the sum total carbon numbers of R2 and R3 are 1-11.) n expresses 0 or 1. it is -- things are 
desirable. The alkyl in here and fluoro alkyl may branch also with the straight chain, when a 
carbon number is three or more. Moreover, although fluoro alkyl should just have at least one 
fluorine atom, what has two or more fluorine atoms is desirable. Of course, you may be 
perfluoroalkyl. Moreover, when the hydroxyl group is permuted, as a result of a hydrophilic 
property's increasing, the concordance to a developer may be improved. 
[0013] The following compounds can be mentioned as an example of the acrylic-acid fluoro 
alkyl shown by the formula (I) (meta). 

[0014] Acrylic acids 2 and 2, 2-trifluoroethyl, methacrylic acids 2 and 2, 2-trifluoroethyl, Acrylic- 
acid 1-trifluoromethyl - 2, 2, and 2-trifluoroethyl, Methacrylic-acid 1 -trifluoromethyl - 2, 2, and 2- 
trifluoroethyl, Methacrylic acids 2, 2, and 3, 3-tetrafluoro propyl, methacrylic acids 2, 2, 3, 4, 
and 4, 4-hexafluoro butyl, acrylic acids 1H and 1H, 11H-eicosa fluoro undecyl, methacrylic 
acids 1H and 1H, 1 1 H-eicosa fluoro undecyl, [0015] Methacrylic acid 3-(perfluoro-3- 
methylbutyl)-2-hydroxypropyl, Methacrylic acid 3-(perfluoro-5-methylhexyl)-2-hydroxypropyl, 
Methacrylic acid 3-(perfluoro-7-methyl octyl)-2-hydroxypropyl, Methacrylic acid 3-(perfluoro 
butyl)r2-hydroxypropyl, Methacrylic acid 3-(perfluoro hexyl)-2-hydroxypropyl, Methacrylic acid 
3-(perfluoro octyl)-2-hydroxypropyl, Methacrylic acid 3-(perfluoro-3-methylbutyl)-2- 
hydroxypropyl, Acrylic acid 3-(perfluoro-5-methylhexyl)-2-hydroxypropyl, Acrylic acid 3- 
(perfluoro-7-methyl octyl)-2-hydroxypropyl, Acrylic acid 3-(perfluoro butyl)-2-hydroxypropyl, 
acrylic acid 3-(perfluoro hexyl)-2-hydroxypropyl, acrylic acid 3-(perfluoro octyl)-2- 




n 
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hydroxypropyl, [0016] 

* 9 Fa 9^ CF 3 CH 3 

CH 2 = C -C-0-4^ CH 2 =6-C-0-C-CH 3 
O W 6 CH 3 

9 F 3 CH 3i ^, 9 F 3 

CH!=c 1-°1hiQ CH ^t°-p» 

CH 2=c-c-o-<^ o ch 2 =c-9-o-^ 



CF 3 CH 3 _.. 9 F 



3 



CH 2 =C-C-0-C-CH 2 Cl CH 2 =C-C-0-CH 2 CH 2 CH 2 OI- 
6 CH 3 o 



rF OH 
CFo ^'3 f 

CH 2 =C-C-0-^) CH 2 =C-C-0-^ 
CF 0H CF 3 



[0017] Of the polymerization of a monomer shown by such formula (I), the unit shown by the 

bottom formula (la) will be formed. 

[0018] 

Q 
I 

-CH 2 -C (la) 

c=o 

i 

O 



[0019] The inside of a formula, and Q and R1 It is as having given the definition previously. 
[0020] Moreover, the binder resin used for this invention causes a chemical change by 
operation of the admiration radiation compound which is alkali fusibility in itself or is later 
mentioned after radiation irradiation, and serves as alkali fusibility. Generally such a property 
that is alkali fusibility in itself, or causes a chemical change by operation of an admiration 
radiation compound, and serves as alkali fusibility after radiation irradiation is searched for to 
an alkali development type chemistry magnification mold resist, can apply the technique known 
[ in / therefore / the chemistry magnification mold resist ] from the former, and can give such a 
property. 

[0021] Binder resin is alkali fusibility in itself, or it becomes alkali fusibility according to an 
operation of the admiration radiation compound after radiation irradiation, and it becomes a 
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positive resist when the radiation irradiation section of the resist film containing the binder resin 
concerned is removed by alkali development. That is, the positive resist of a chemistry 
magnification mold carries out alkali solubilization of the radiation irradiation section by 
carrying out regeneration of an acid or the base while the acid or base generated from the 
admiration radiation compound in the radiation irradiation section is spread by subsequent 
heat treatment (post exposurebake) and making it **** protective groups, such as resin. Binder 
resin is alkali fusibility at a chemistry magnification mold positive resist. In addition to this 
binder resin and an admiration radiation compound, it has the protective group which may **** 
according to an operation of an acid or a base. What contains the dissolution retardant used as 
alkali fusibility after the above-mentioned protective group **** according to an operation of an 
acid or a base although it has dissolution suppression ability to alkali fusibility binder resin in 
itself, It has the protective group which binder resin may **** according to an operation of an 
acid or a base, and although it is insoluble or refractory to alkali in itself, after the above- 
mentioned protective group **** according to an operation of an acid or a base, there are some 
which become alkali fusibility. 

[0022] On the other hand, binder resin is alkali fusibility, the radiation irradiation section of the 
resist film containing the binder resin concerned hardens, and it becomes negative resist when 
the part in which a radiation is not irradiated by alkali development is removed. That is, binder 
resin is alkali fusibility and, in addition to this binder resin and an admiration radiation 
component, the negative resist of a chemistry magnification mold contains a cross linking 
agent, the acid or base generated from the admiration radiation compound in the radiation 
irradiation section is spread by subsequent heat treatment (post exposure bake), acts on a 
cross linking agent, and stiffens the binder resin of that radiation irradiation section, and 
usually carries out alkali insolubilization. 

[0023] The alkali fusibility parts in the binder resin used by this invention are the unit which has 
for example, a phenol frame, the unit which has an alicyclic ring and a carboxyl group in the 
alcohol side of ester by having an acrylic ester (meta) frame, a unit of unsaturated carboxylic 
acid, etc., and it deals in them. It is a vinyl phenol unit, an isopropenyl phenol unit, and alicyclic 
ester of an acrylic acid (meta), and, specifically, a unit, an acrylic-acid (meta) unit, etc. which 
have a carboxyl group to the alicyclic ring are mentioned; By making comparatively many units 
of such alkali fusibility exist, the resin itself serves as alkali fusibility. Of course, the unit of 
alkali insolubility may exist with these units. For example, the resin which has the mixed unit by 
which some hydroxyl groups of a vinyl phenol unit or an isopropenyl phenol unit were alkyl- 
ether-ized, The resin which has the mixed unit acquired by copolymerization of a vinyl phenol 
or an isopropenyl phenol, and other polymerization nature unsaturated compounds, (Meta) 
The resin which has the mixed unit acquired by copolymerization of the alicyclic ester of an 
acrylic acid and an acrylic acid (meta) is alkali soluble as a whole, and it can turn into resin 
which is alkali fusibility in itself which is specified by this invention. 

[0024] the part which have such a property on the other hand when use as a binder the resin 
which become alkali fusibility according to an operation of the admiration radiation compound 
after radiation irradiation , although it be insoluble or refractory to alkali in itself - for example , 
although it have dissolution suppression ability to an alkali developer per alkali fusibility like the 
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unit which have the phenol frame illustrated previously , or the unit which have a carboxyl 
group , it introduce and deal in the protective group which may **** according to an operation 
of an acid or a base . Although it has dissolution suppression ability to an alkali developer, 
unstable radicals can be various well-known protective groups to an acid or a base. 
[0025] An acid is received although it has dissolution suppression ability to an alkali developer. 
As an unstable radical For example, the radical which the 4th class carbon like tert-butyl, tert- 
butoxycarbonyl, and tert-butoxy carbonylmethyl combines with an oxygen atom; Tetrahydro-2- 
pyranyl, A tetrahydro-2-furil, 1-ethoxyethyl, 1-(2-methyl propoxy) ethyl, 1-(2-methoxyethoxy) 
ethyl, 1-(2-acetoxyethoxy) ethyl, The radical of an acetal mold like 1-[2-(1-adamantyloxy) 
ethoxy] ethyl and 1-[2-(1 T adamantane carbonyloxy) ethoxy] ethyl; 3-oxocyclohexyl, The 
residue of a non-aromatic ring compound like 4-methyl tetrahydro-2-pyrone-4-IRU (led from 
mevalonic lactone) and 2-alkyl-2-adamanthyl etc. is mentioned. These radicals will permute by 
the hydrogen of a phenolic hydroxyl group, or the hydrogen of a carboxyl group, these 
protective groups perform a well-known protective group installation reaction to the alkali 
fusibility resin which has a phenolic hydroxyl group or a carboxyl group - or it can introduce 
into resin by performing copOlymerization which makes one monomer the unsaturated 
compound which has such a radical. 

[0026] On the other hand, as an example of an unstable radical, the radical of an alkyl carver 
mate or a cycloalkyl carver mate system is mentioned to a base. The resin which specifically 
has a phenol frame and has the unit with which a part of the phenolic hydroxyl group was 
replaced by the alkyl carbamoyloxy radical or the cycloalkyl carbamoyloxy radical can turn into 
such type binder resin. 

[0027] Except when it has the radical which causes a chemical change by operation of an 
admiration radiation compound, and serves as alkali fusibility into binder resin in this invention 
after the polymerization unit which has an alkali fusibility radical in the monomer shown by said 
formula (I), or radiation irradiation The polymerization unit which has the radical which causes 
a chemical change by operation of an admiration radiation compound, and serves as alkali 
fusibility after the polymerization unit which has an alkali fusibility radical which was explained 
above, or radiation irradiation is made to exist in addition to the polymerization unit drawn from 
the monomer shown by said formula (I). In that case, this resin is manufactured by performing 
copolymerization considering the polymerization nature unsaturated compound which makes 
one monomer the monomer shown by the formula (I), and has an alkali fusibility radical, or has 
the radical which causes a chemical change by operation of an admiration radiation 
compound, and serves as alkali fusibility after radiation irradiation as another monomer. The 
copolymerization itself can be performed according to a conventional method, for example, it 
dissolves each monomer into a suitable solvent, to the bottom of existence of a polymerization 
initiator, starts a polymerization and should just advance a reaction. Moreover, when it 
embellishes the hydroxyl group in the unit of a vinyl phenol or an isopropenyl phenol with the 
radical from which it is desorbed according to an operation of an admiration radiation 
compound after alkyl or radiation irradiation, for example, after carrying out copolymerization of 
the monomer, vinyl phenol, or isopropenyl phenol shown by the formula (I), it is common to 
embellish the hydroxyl group of a vinyl phenol unit or an isopropenyl phenol unit. 
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[0028] By incorporating the polymerization unit drawn from the monomer of a formula (I) into 
binder resin, this resin is F2 [ with a light / 157nm / of with a wavelength of 170nm or less, for 
example, wavelength, ]. It becomes the thing excellent in the permeability to an excimer laser. 
Therefore, what is necessary is for the polymerization unit drawn from the monomer of a 
formula (I) to be able to attain such engine performance, and just to make it exist in the range 
which resin itself is alkali fusibility or serves as alkali fusibility according to an operation of an 
admiration radiation compound after radiation irradiation. What is necessary is just to choose 
suitably from the range of about 10-100 mol % the rate of the polymerization unit drawn from 
the monomer of a formula (I) among the whole resin generally, although based also on the 
class and type of a resist. 

[0029] By making comparatively many units of alkali fusibility exist, the resin itself serves as 
alkali fusibility. Combining a dissolution retardant and an admiration radiation compound, the 
binder resin whose itself is alkali fusibility can be made into a positive resist, and can be made 
into negative resist combining a cross linking agent and an admiration radiation compound. 
[0030] Although the dissolution retardant used when using alkali fusibility resin itself as a 
binder and considering as a positive resist has dissolution suppression ability to an alkali 
developer, it is the compound protected by the radical which **** according to an operation of 
an acid or a base, and deals in the phenolic hydroxyl group of a phenol system compound. As 
a radical which **** according to an operation of an acid, a tert-butoxycarbonyl radical will be 
mentioned and this will permute by the hydrogen of a phenolic hydroxyl group, for example. In 
the dissolution retardant which has the radical which **** according to an operation of an acid, 
it is 2 and 2-bis(4-tert-buthoxycarbonyloxy phenyl) propane, bis(4-tert-buthoxycarbonyloxy 
phenyl) sulfone, 3, and 5-screw (4-tert-buthoxycarbonyloxy phenyl). - A 1 , 1 , and 3-trimethyl 
indan etc. is included. On the other hand, as a radical which **** according to an operation of a 
base, the radical of an alkyl carver mate or a cycloalkyl carver mate system is mentioned, and 
the compound which replaced the phenolic hydroxyl group by the alkyl carbamoyloxy radical or 
the cycloalkyl carbamoyloxy radical can serve as a dissolution retardant which has the radical 
which **** according to an operation of a base, for example. When using such a dissolution 
retardant, it is convenient to include in a binder component and to take into consideration with 
binder resin. 

[0031] The cross linking agent used when using alkali fusibility resin itself as a binder and 
considering as negative resist should just make binder resin construct a bridge according to an 
operation of an acid or a base. Generally a cross linking agent causes crosslinking reaction by 
operation of an acid, and the compound which usually has a methylol radical in many cases, or 
its alkyl ether object is used. As an example, a hexa methylol melamine, a PENTA methylol 
melamine, A methylol-ized melamine like a tetra-methylol melamine, a hexamethoxy methyl 
melamine, a pentamethoxy methyl melamine, and a tetramethoxy methyl melamine, or its alkyl 
ether object, Methylol-ized benzoguanamine like tetra-methylol benzoguanamine, 
tetramethoxymetyl benzoguanamine, and trimethoxy methyl benzoguanamine, or its alkyl ether 
object, 2 and 6-bis(hydroxymethyl)-4-methyl phenol or its alkyl ether object, 4-tert-butyl -2, a 6- 
bis(hydroxymethyl) phenol, or its alkyl ether object, 5-ethyl -1, 3-bis(hydroxymethyl) perhydro- 
1,3,5-triazine-2-ON (common-name N-ethyl dimethylol triazon), or its alkyl ether object, N and 
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N-dimethylolurea or its dialkyl ether object, 3, 5-bis(hydroxymethyl) perhydro -1,3, and 5- 
OKISA diazine-4-ON (common-name uronic dimethylol) or its alkyl ether object, Tetra-methylol 
glyoxal diureine or its tetramethyl ether object is mentioned. 

[0032] The binder resin which has the unit which causes a chemical change by operation of 
the admiration radiation compound after radiation irradiation, and becomes alkali fusibility on 
the other hand, and the unit drawn from the monomer of a formula (I) can be made into a 
positive resist combining an admiration radiation compound. It can become the unit from which 
the inside of a monomer of a formula (I) itself starts a chemical change according to an 
operation of the admiration radiation compound after radiation irradiation, and it becomes alkali 
fusibility. What has the polymerization unit drawn from acrylic-acid (meta) 2-alkyl-2-adamanthyl 
after radiation irradiation also in the unit which causes a chemical change by operation of an 
admiration radiation compound, and becomes alkali fusibility is excellent in respect of 
resolution or dry etching resistance. (Meta) Acrylic-acid 2-alkyl-2-adamanthyl is specifically a 
bottom type (III). It can express and the unit of a bottom type (Ilia) will be formed of the 
polymerization of that. 
[0033] 



[0034] R expresses hydrogen, methyl, or the fluoro alkyl of carbon numbers 1-4 among a 
formula, and it is R4. Alkyl is expressed. R4 Although it is advantageous that it can be about 
one to eight carbon number, and is usually a straight chain as for the alkyl expressed, in the 
case of three or more carbon numbers, you may branch. Concrete R4 If it carries out, methyl, 
ethyl, propyl, isopropyl, butyl, etc. are mentioned. Since 2-alkyl-2-adamanthyl **** according to 
an operation of an acid per polymerization of acrylic-acid 2-alkyl-2-adamanthyl shown by the 
formula (Ilia) (meta), the resin which has this unit is applicable to the positive resist which used 
the acid generator as an admiration radiation compound. 

[0035] Binder resin adds to the polymerization unit to which a formula (I) is led, and it is a 
bottom type (IV). 




-CH 2 -G 



(ma) 



C=0 
i 

o 





(IV) 
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in a formula, and R5 and R6 - mutually-independent - hydrogen and the alkyl of carbon 
numbers 1-3 - or the hydroxyalkyl of carbon numbers 1-3, carboxyl, and cyano ****** express 
radical-COOR7 (R7 is alcohol residue) - R5 and R6 - together - becoming -C(=0) OC(=0)- 
The carboxylic anhydride residue shown is formed. [ or ] It is effective to contain the 
polymerization unit of the alicyclic olefin shown per polymerization of the partial saturation 
dicarboxylic acid anhydride chosen as a list from a maleic anhydride and itaconic acid 
anhydride, especially when raising dry etching resistance. 

[0036] Mutually-independent, for hydrogen, the alkyl of carbon numbers 1-3, the hydroxyalkyl 
of carbon numbers 1-3, carboxyl, and cyano ******, radical-COOR7 (R7 is alcohol residue) is 
expressed, or R5 and R6 become together, and R5 and R6 in a formula (IV) are -C(=0) OC 
(=0). - The carboxylic anhydride residue shown can also be formed. As an example in case 
R5 and/or R6 are alkyls, methyl, ethyl, propyl, etc. are mentioned and hydroxymethyl, 2- 
hydroxyethyl, etc. are mentioned as an example in the case of similarly being hydroxyalkyl. 
When R5 and/or R6 are radical-COOR(s)7, carboxyl serves as ester, with a carbon number of 
about one to eight which may be permuted alkyl, 2-oxooxolan-3-, or -4-IRU etc. can be 
mentioned as alcohol residue equivalent to R7, for example, and a hydroxyl group, alicyclic 
hydrocarbon residue, etc. are mentioned here as a substituent of alkyl. then, as an example in 
the case of being the carboxylate residue R5 and/or R6 are indicated to be by -COOR7 
Methoxycarbonyl, ethoxycarbonyl, 2-hydroxy ethoxycarbonyl, tert-butoxycarbonyl, 2- 
oxooxolan-3-yloxycarbonyl, 2-oxooxolan-4-yloxycarbonyl, 1 and 1 , 2-trimethyl propoxy 
carbonyl, 1-cyclohexyl-1 -methylethoxy carbonyl, 1 -(4-methylcyclohexyl)- 1 -methylethoxy 
carbonyl, 1 -(1-adamanthyl)- 1 -methylethoxy carbonyl etc. is mentioned. 
[0037] Moreover, as a monomer for leading per polymerization of the alicyclic olefin shown by 
the formula (IV), the following compounds can specifically be mentioned. 
[0038] 2-norbornene 2-hydroxy-5-norbornene 5-norbornene-2-carboxylic-acid 5-norbornene-2- 
carboxylic-acid methyl 5-norbornene-2-carboxylic-acid-t-butyl 5 - Norbornene-2-carboxylic-acid 
1-cyclohexyl-1-methylethyl, A 5-norbornene-2-carboxylic-acid 1-(4-methylcyclohexyl)-1- 
methylethyl, A 5-norbornene-2-carboxylic-acid 1-(4-hydroxy cyclohexyl)-1-methylethyl, 5 - 
Norbornene-2-carboxylic-acid 1-methyl-1-(4-oxocyclohexyl) ethyl, A 5-norbornene-2- 
carboxylic-acid 1-(1-adamanthyl)-1-methylethyl, 5-norbornene-2-carboxylic-acid 1- 
methylcyclohexyl, 5 - Norbomene-2-carboxylic-acid 2-methyl-2-adamanthyl, 5 - Norbornene-2- 
carboxylic-acid 2-ethyl-2-adamanthyl 5 - Norbornene-2-carboxylic-acid 2-hydroxy-1 -ethyl, a 5- 
norbornene-2-methanol, 5-norbornene -2, 3-dicarboxylic acid anhydride, etc. 
[0039] It is chosen out of the polymerization unit of a maleic anhydride, and the polymerization 
unit of itaconic acid anhydride, and the polymerization unit of a partial saturation dicarboxylic 
acid anhydride is a bottom type (V), respectively. And a bottom type (VI) can show. As a 
monomer for leading per polymerization of a maleic anhydride, itaconic acid 

anhydride, etc. are specifically mentioned. 
[0040] 
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(V) (VI) 

[0041] The polymerization unit drawn from the monomer of a formula (I) is incorporated, and 
when some typical examples are given about the binder resin which itself is alkali fusibility, or 
causes a chemical change by operation of the admiration radiation compound after radiation 
irradiation, and serves as alkali fusibility, there are some which have each unit shown by the 
following formula (VII) - (XXVIII). 



[0042] 
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[0044] The inside of a formula, and R8 The protective group of a hydroxyl group is expressed. 
The protective groups of a hydroxyl group here are various kinds of radicals illustrated as the 
alkyl explained previously and a radical which **** according to an operation of an acid or 
alkali, and it deals in them. 

[0045] The chemistry magnification mold resist which are the above alkali fusibility or uses as a 
binder the resin which can serve as alkali fusibility contains the admiration radiation compound 
disassembled according to an operation of a radiation. Although binder resin is alkali fusibility, 
and it has the case where it is made to act on a positive type, and the radical which binder 
resin **** according to an operation of an acid using the compound which has the radical which 
**** according to an operation of an acid as a dissolution retardant and is insoluble or 
refractory to alkali in itself When becoming alkali fusibility and making it act on a positive type 
after the radical which **** according to an operation of an acid ****, the acid generator which 
generates an acid according to an operation of a radiation is used as an admiration radiation 
compound. Moreover, binder resin is alkali fusibility, and in the case of the negative resist 
containing a cross linking agent, in many cases since a cross linking agent causes crosslinking 
reaction by operation of an acid, as an admiration radiation compound, an acid generator is 
used too. The base generating agent which binder resin is alkali fusibility on the other hand, 
and generates a base according to an operation of a radiation as an admiration radiation 
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compound when making it act on a positive type using the compound which has the radical 
which **** according to an operation of a base as a dissolution retardant, or when it has the 
radical which binder resin **** according to an operation of a base and makes it act on a 
positive type is used. 

[0046] the acid generator as an admiration radiation compound - the matter itself - or they 
can be various kinds of compounds which generate an acid by irradiating a radiation in the 
resist constituent containing the matter. For example, onium salt, alkyl halide triazine 
compound, a disulfon system compound, the compound that has a diazomethane sulfonyl 
frame, a sulfonate system compound, etc. are mentioned. The example of such an acid 
generator is shown below. 

[0047] Onium salt: Diphenyliodonium Trifluoromethane sulfonate, 4-methoxypheny 
phenyliodonium Hexafluoroantimonate, 4-methoxypheny phenyliodonium Trifluoromethane 
sulfonate, Bis(4-tert-buthylphenyl) iodonium Tetrafluoroborate, Bis(4-tert-buthylphenyl) 
iodonium Hexafluorophosphate, Bis(4-tert-buthylphenyl) iodonium Hexafluoroantimonate, Bis 
(4-tert-buthylphenyl) iodonium Trifluoromethane sulfonate, a screw (4-t-buthylphenyl iodonium 
camphor sulfonate --) Triphenylsulfonium Hexafluorophosphate, triphenylsulfonium 
Hexafluoroantimonate, Triphenylsulfonium Trifluoromethane sulfonate, 4-methoxypheny 
diphenyl sulfonium Hexafluoroantimonate, 4-methoxypheny diphenyl sulfonium 
Trifluoromethane sulfonate, p-tolyl diphenyl sulfonium Trifluoromethane sulfonate, 2, 4, 6- 
trimethyl phenyl diphenyl sulfonium Trifluoromethane sulfonate, 4-tert-buthylphenyl diphenyl 
sulfonium Trifluoromethane sulfonate, 4-phenylthiophenyl diphenyl sulfonium 
Hexafluorophosphate, 4-phenylthiophenyl diphenyl sulfonium Hexafluoroantimonate, 1 -(2- 
naphtoylmethyl)thiolanium Hexafluoroantimonate, 1-(2-naphtoylmethyl)thiolanium 
Trifluoromethane sulfonate, 4-hydroxy-1-naphthyl dimethyl sulfonium Hexafluoroantimonate, 4- 
hydroxy-1-naphthyl dimethyl sulfonium Trifluoromethane sulfonate etc. 
[0048] Alkyl halide triazine compound : The 2-methyl -4, 6-bis(trichloromethyl)-1,3,5-triazine, 2, 
4, 6-tris (trichloromethyl)-l ,3,5-triazine, The 2-phenyl -4, 6-bis(trichloromethyl)-1 ,3,5-triazine, 2- 
(4-chlorophenyl)-4, 6-bis(trichloromethyl)-1 ,3,5-triazine, 2-(4-methoxypheny)-4, 6-bis 
(trichloromethyl)-l ,3,5-triazine, 2-(4-methoxy-1-naphthyl)-4, 6-bis(trichloromethyl)-1 ,3,5- 
triazine, 2-([Benzod] [1, 3] dioxolane-5-IRU)-4, 6-bis(trichloromethyl)-1 ,3,5-triazine, 2-(4- 
methoxy styryl)-4, 6-bis(trichloromethyl)-1,3,5-triazine, 2-(3, 4, 5-trimethoxy styryl)-4, 6-bis 
(trichloromethyl)-l ,3,5-triazine, 2-(3, 4-dimethoxy styryl)-4, 6-bis(trichloromethyl)-1,3,5-triazine, 
2-(2, 4-dimethoxy styryl)-4, 6-bis(trichlorom ethyl)- 1 ,3,5-triazine, 2-(2-methoxy styryl)-4, 6-bis 
(trichloromethyl)-l ,3,5-triazine, 2-(4-butoxy styryl)-4, 6-bis(trichloromethyl)-1,3,5-triazine, 2-(4- 
pentyloxy styryl)-4, 6-bis(trichloromethyl)-1,3,5-triazine, etc. 

[0049] Disulfon system compound: Diphenyl Disulfon, G p-tolyl Disulfon, phenyl p-tolyl 
Disulfon, phenyl p-methoxypheny Disulfon etc. 

[0050] The compound which has a diazomethane sulfonyl frame: Bis(phenyl sulfonyl) 
diazomethane, bis(4-chlorophenyl sulfonyl) diazomethane, bis(p-tolyl sulfonyl) diazomethane, 
bis(4-tert-buthylphenyl sulfonyl) diazomethane, bis(2, 4-xylyl sulfonyl) diazomethane, bis 
(cyclohexyl sulfonyl) diazomethane, diazomethane (phenyl (benzoyl) sulfonyl), etc. 
[0051] Sulfonate system compound: 1-benzoyl-1-phenylmethyl P-toluene sulfonate (common- 
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name benzoin tosylate), 2-benzoyl-2-hydroxy-2-phenylethyl P-toluene sulfonate (common- 
name alpha-methylol benzoin tosylate), 1, 2, 3-benzene Trier Tris methanesulfonate, 2, 6- 
dinitro benzyl P-toluene sulfonate, 2-nitrobenzyl P-toluene sulfonate, 4-nitrobenzyl P-toluene 
sulfonate, N-(phenylsulfonyloxy)succinimide, N-(trifluoromethyl sulfonyloxy)succinimide, N- 
(butyl sulfonyloxy) succinimide, N-(10-camphor sulfonyloxy) succinimide, N-(trifluoromethyl 
sulfonyloxy)phtalimide, N-(trifluoromethyl sulfonyloxy)-5-norbornene -2, 3-dicarboxyimide, N- 
(trifluoromethyl sulfonyloxy)naphthalimide, N-(10-camphor sulfonyloxy) North America Free 
Trade Agreement RUIMI DO, etc. 

[0052] the base generating agent as an admiration radiation compound ~ the matter itself - or 
they can be various kinds of compounds which generate a base by irradiating a radiation in the 
resist constituent containing the matter. As the example, it is 2-nitrobenzyl. A cyclohexyl carver 
mate. 2, 6-dinitro benzyl A cyclohexyl carver mate, a HORUMU anilide, hydroxylation 
triphenylsulfonium, etc. are mentioned. An operation of a radiation decomposes and these 
compounds generate an amine and a hydroxyl anion. 

[0053] Moreover, when it is known that the performance degradation by deactivation of the 
acid generally accompanied by the basic compound, especially the basic nitrogen-containing 
organic compound, for example, amines, every length after radiation irradiation by adding as a 
quencher in the resist constituent of the chemistry magnification mold using an acid generator 
will be improvable and it uses an acid generator as an admiration radiation compound also in 
this invention, it is desirable to blend such a basic compound. As a concrete example of the 
basic compound used for a quencher, a thing as shown by each following formula is 
mentioned. 



[0054] 



R 



,13 




11 r12 d 11 D 12 
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[0055] 
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p13 R 13 R13 R 13 

[0056] The alkyl by which R1 1 and R12 may be permuted with hydrogen and a hydroxyl group 
mutually-independent among the formula, Cycloalkyl or aryl is expressed. R13, R14, and R15 
mutually-independent Hydrogen, the alkyl which may be permuted with the hydroxyl group, 
cycloalkyl, aryl, or ARUKOKISHI is expressed. R16 expresses the alkyl or cycloalkyl which 
may be permuted with the hydroxyl group, and A expresses alkyl, alkylene, carbonyl, imino ** 
disulfide, a sulfide, or secondary amine. It can be about one to six carbon number, 
respectively, alkoxy ** expressed with the alkyl expressed with R11-R16, and R13-R15 and the 
cycloalkyl expressed with R1 1 -R16 can be about five to ten carbon numbers, and the aryl 
expressed with R1 1-R15 can be about six to ten carbon number. Moreover, the alkylene 
expressed with A can be about one to six carbon number, and may branch also with the 
straight chain. 

[0057] Furthermore, the hindered amine compound which has a piperidine frame which is 
indicated by JP,11-52575,A can also be made into a quencher. 

[0058] As for the resist constituent of this invention, it is desirable to contain about 60 - 99.9 % 
of the weight and an admiration radiation compound for a binder component on the basis of 
the amount of total solids in about 0.1 - 20% of the weight of the range. It is a positive resist, 
and when using a dissolution retardant, it is appropriate ampng the above-mentioned binder 
components to contain on the basis of the amount of total solids of a resist constituent in about 
5 - 40% of the weight of the range as a number. In the case of negative resist, similarly, it is 
appropriate to contain a cross linking agent on the basis of the amount of total solids of a resist 
constituent in about 1 - 30% of the weight of the range. When binder resin serves as alkali 
fusibility according to an operation of the admiration radiation compound after radiation 
irradiation, and acts on a positive type and most resist constituents are occupied with binder 
resin and an admiration radiation compound, it is appropriate for the amount of binder resin to 
make it become about 80 % of the weight or more on the basis of the amount of total solids in 
a constituent. Moreover, an admiration radiation compound is an acid generator, and when 
using a basic compound as a quencher, similarly it is desirable to contain on the basis of the 
total-solids weight of a resist constituent in about 0.01 - 1% of the weight of the range. This 
constituent can also carry out little content of various kinds of additives, such as a sensitizer, 
other resin, a surfactant, a stabilizer, and a color, again if needed. 
[0059] Each above-mentioned component usually serves as resist liquid in the condition of 
having dissolved in the solvent, and the resist constituent of this invention is applied on bases, 
such as a silicon wafer, according to conventional methods, such as spin coating. The solvent 
used here dissolves each component and has a suitable rate of drying, and after a solvent 
evaporates, the solvent generally used in this field can use it that what is necessary is just 
what gives a uniform and smooth paint film. For example, the ester like the glycol ether ester 
like ethylcellosolve acetate, methyl-cellosolve acetate, and propylene-glycol-monomethyl-ether 
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acetate, ether like diethylene-glycol wood ether, ethyl lactate, butyl acetate, amyl acetate, and 
pyruvic-acid ethyl, an acetone, methyl isobutyl ketone, 2-heptanone and the ketones like a 
cyclohexanone, and the cyclic ester like gamma-butyrolactone can be mentioned. These 
solvents are independent, respectively, or can be combined two or more sorts and can be 
used. 

[0060] It is applied on a base, and exposure processing for patterning is performed, and after 
performing heat-treatment for subsequently promoting a deprotection radical reaction or 
crosslinking reaction, negatives are developed by the dried resist film with an alkali developer. 
Although the alkali developers used here can be various kinds of alkaline water solutions used 
in this field, generally the water solution of tetramethylammonium hydroxide or 
trimethylammonium (2-hydroxyethyl) hydroxide (common-name choline) is used in many 
cases. 
[0061] 

[Example] Next, although an example is given and this invention is explained still more 
concretely, this invention is not limited at all by these examples. The section in an example is 
weight criteria as long as there is no special mention. Moreover, weight average molecular 
weight is the value calculated by the gel permeation chromatography by using polystyrene as a 
reference standard. 

[0062] Example of monomer composition 1 (composition of methacrylic-acid 2-methyl-2- 

adamanthyl)2-methyl-2-ADAMANTA Norian 83. 1g and triethylamine 1 01 g were taught, 200g 

methyl isobutyl ketone was added, and it considered as the solution. Methacrylic-acid chloride 

78.4g (it is 1.5-mol twice to 2-methyl-2-ADAMANTA Norian) was dropped there, and it stirred 

at the room temperature after that for about 10 hours. The sodium bicarbonate water solution 

washed the organic layer 5% of the weight after filtration, and it rinsed twice continuously. After 

condensing an organic layer, vacuum distillation was carried out and the methacrylic-acid 2- 

methyl-2-adamanthyl shown by the degree type was obtained. 

[0063] 

CH3 CH3 



[0064] 100g of example of monomer composition 2(composition of alpha-meta-KURIRO yloxy- 
gamma-butyrolactone) alpha-BUROMO-gamma-butyrolactone and 104.4g (it is 2.0-mol twice 
to alpha-BUROMO-gamma-butyrolactone) of methacrylic acids were prepared, twice [ 3 
weight ] as many methyl isobutyl ketone as alpha-BUROMO-gamma-butyrolactone was added, 
and it considered as the solution. Triethylamine 183.6g (it is 3.0-mol twice to alpha-BUROMO- 
gamma-butyrolactone) was dropped there, and it stirred at the room temperature after that for 
about 10 hours. The sodium bicarbonate water solution washed the organic layer 5% of the 
weight after filtration, and it rinsed twice continuously. The organic layer was condensed and 
the alpha-meta-KURIRO yloxy-gamma-butyrolactone shown by the degree type was obtained 
[0065] 
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CH 3 

CH 2 =C-C-0-| 1 

[0066] Example of resin composition (A1) 

They are acquisition]5.81g and 2-(2-methyladamantan) methacrylic acid in 2-trifluoro 
methylacrylic acid [Kanto Chemistry to the 100mL three-neck flask equipped with a magnetic 
stirring child, a cooling pipe, a thermometer, and nitrogen installation tubing. Ester 9.72g and 
methyl-isobutyl-ketone 10.5g were added, after performing a nitrogen purge, the temperature 
up was carried out to 80 degrees C, and the solution which dissolved azobisisobutyronitril 
0.34g in methyl-isobutyl-ketone 1 0g was dropped over 30 minutes. It was kept warm for 8 
hours, keeping at 80 degrees C after that. After cooling this reaction mixture to 30 degrees C, it 
was dropped having triethylamine 7.5 bet it for 1 hour. 8.56g of alpha-BUROMO-gamma- 
butyrolactone was dropped over 2 hours at 35-45 degrees C after that. The reaction was 
performed for 8 hours, keeping at 45 degrees C. It filtered after that and filtrate was rinsed 6 
times. It was dropped at methanol water 65%, and depositing resin was filtered, it dried [ 2- 
heptanone after concentration was added and the organic layer after rinsing was condensed, 
and ], and resin A1 was obtained. 14.05g of ****. 
[0067] The example of resin composition (A2) 

It is t-butyl to the 100mL three-neck flask equipped with a magnetic stirring child, a cooling 
pipe, a thermometer, and nitrogen installation tubing. 5-norbornene-2-carboxylate 15.54g, 
7.84g of maleic anhydrides, methacrylic acid Hexafluoro isopropyl 9.44g and methyl-isobutyl- 
ketone 22g were taught. After performing a nitrogen purge, the temperature up was carried out 
to 80 degrees C, and the solution which dissolved azobisisobutyronitril 0.82g in methyl- 
isobutyl-ketone 11g was dropped over 30 minutes. It was kept warm for 8 hours, keeping at 80 
degrees C after that. The resin solution was obtained by filling methanol 250g and the mixed 
solution of 100g of water with reaction mixture after that, dissolving in propylene glycol methyl 
ether acetate, and condensing depositing resin. 64.55g of ****. 21.40% of solid content. Let 
this be resin A2. 

[0068] It is 2-methyl adamanthyl to 100ml three-neck flask equipped with the example (A3) 
cooling pipe of resin composition, the thermometer, the magnetic stirring child, and the 
dropping funnel. Bicyclo [2.2.1] hept-5-en-2-carboxylate (NB-2MAd) 8.59g, maleic-anhydride 
(MA)2.94g, 3-(perfluoro-3-methylbutyl)-2-hydroxypropyl Acrylate (TFMC70OHAA) 5.97g and 4- 
methyl-2-pentanone 1 0g were carried out, it was crowded, and the nitrogen purge was 
performed. A temperature up is carried out to 80 degrees C after that, and it is 4-methyl-2- 
pentanone. azobisuisobutironitoriru0.31g dissolved in 7g was dropped over 30 minutes. It was 
kept warm at 80 degrees C after that for 8 hours. The resin which trickled reaction mixture into 
methanol 300ml after cooling, and deposited was obtained by filtration. 10.2g of deed resin 
was obtained for reduced pressure drying at 40 degrees C for 8 hours. Polystyrene equivalent 
weight average molecular weight 6400 (Mw). Let this be resin A3. 
[0069] The example of resin composition (A4, A5, X1) 

The resin of the following table was obtained by the same actuation as the synthetic example 
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of resin A3. 
[0070] 

Preparation monomer presentation Mw Example A4 of resin composition NB- 
TB/MA/TFMC70HAA=40/40/20 Example A5 of 61 00 resin composition NB-2 
Mad/MA/TFMC70HAA=45/45/10 Example X1 of 5500 resin composition NB-TB/MA = 50/50 
5400 NB-TB:2-methylpropyl Bicyclo [2.2.1] hept-5-en -2 - carboxylate [0071] The example of 
resin composition (A6) 

It is 2-adamanthyl propyl to 100ml three-neck flask equipped with the cooling pipe, the 
thermometer, the magnetic stirring child, and the dropping funnel. Bicyclo [2.2.1] hept-5-en-2- 
carboxylate (NB-AdTB) 9:43g, MA 2.94g, TFMC70HAA 5.97g, 4-methyl-2-pentanone 10g was 
carried out, it was crowded and the nitrogen purge was performed. A temperature up is carried 
out to 80 degrees C after that, and it is 4-methyl-2-pentanone. azobisuisobutironitoriru0.31g 
dissolved in 7g was dropped over 30 minutes. It was kept warm at 80 degrees C after that for 8 
hours. The resin which trickled reaction mixture into hexane 300ml after cooling, and deposited 
was obtained by filtration. 7.3g of deed resin was obtained for reduced pressure drying at 40 
degrees C for 8 hours. Polystyrene equivalent weight average molecular weight 10900 (Mw). 
Let this be resin A6. 

[0072] The example of resin composition (A7) 

Except setting the mole ratio of a preparation monomer to NB- 

AdTB/MA/TFMC7OHMA=40/40/20, the same actuation as the example A6 of resin 

composition was performed, and resin was obtained. Polystyrene equivalent weight average 

molecular weight 16700 (Mw). Let this be resin A7. 

[0073] The example of resin composition (A8) 

It is 2-adamanthyl to 100ml three-neck flask equipped with the cooling pipe, the thermometer, 
the magnetic stirring child, and the dropping funnel. Methacrylate (2MAdMA) 7.03g, 
TFMC70HMA 12.37g, 4-methyl-2-pentanone 10g was carried out, it was crowded and the 
nitrogen purge was performed. A temperature up is carried out to 80 degrees C after that, and 
it is 4-methyl-2-pentanone. azobisuisobutironitoriru0.25g dissolved in 7g was dropped over 30 
minutes. It was kept warm at 80 degrees C after that for 8 hours. The resin which trickled 
reaction mixture into hexane 300ml after cooling, and deposited was obtained by filtration. 
1 0.5g of deed resin was obtained for reduced pressure drying at 40 degrees C for 8 hours. 
Polystyrene equivalent weight average molecular weight 24000 (Mw). Let this be resin A8. 
[0074] The example of resin composition (X2) 

Methacrylic-acid 2-methyl-2-adamanthyl and alpha-meta-KURIRO yloxy-gamma-butyrolactone 
were taught by the mole ratio (15.0g : 1 1.7g) of 5:5, twice [ 2 weight ] as many methyl isobutyl 
ketone as all monomers was added, and it considered as the solution, there - as an initiator - 
azobisisobutyronitril - the total amount of monomers - receiving - two-mol % - it added and 
heated at 80 degrees C for about 8 hours. Then, actuation of having filled a lot of heptanes 
with reaction mixture, and settling it was performed 3 times, and was refined. Consequently, 
weight average molecular weight obtained the copolymer of 100Q0. Let this be resin X2. 
[0075] Each examples 1-8 and 1 or 2 or less example [ of a comparison ] component was 
mixed, it filtered with the filter made of a fluororesin of 0.2 micrometers of apertures further, 
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and resist liquid was prepared. 
[0076] 

Resin 10 Section acid generator: p-tolyl diphenyl sulfonium Trifluoromethane sulfonate 0.2 
Section ["MDS-205" which came to hand from Green Chemistry] 

Quencher : 2, 6-diisopropyl aniline 0.015 Section solvent : Propylene-glycol-monomethyl-ether 
acetate 1 00 Section [0077] It applied to the silicon wafer processed for 20 seconds at 23 
degrees C using hexamethyldisilazane so that the thickness after drying the resist liquid 
prepared in the top might be set to 0.1 micrometers. Prebaking is 120 degrees C and the 
conditions for 60 seconds, and was performed on the direct hot plate. In this way, to the wafer 
in which the resist film was formed, it is a short form F2. Using the excimer laser exposure 
machine ["VUVES-4500" which came to hand from Litho Tech Japan Corp.], light exposure 
was changed gradually and open frame exposure was carried out. On the direct hot plate, after 
exposure performed postexposition jar BEKU (PEB) for 60 seconds at 120 degrees C, and 
performed paddle development for 60 seconds in the tetramethylammonium hydroxide water 
solution further 2.38% of the weight. Visual observation of the wafer after development was 
carried out, the minimum light exposure (film omission sensibility) in which a resist carries out 
a film omission was calculated, and the result of Table 1 was obtained. 
[0078] On the other hand, it applies so that the thickness after drying the liquid which dissolved 
only the resist liquid and resin which were prepared previously in the propylene-glycol- 
monomethyl-ether acetate solvent may be set to 0.1 micrometers, and it prebaked to the 
magnesium fluoride wafer on the direct hot plate, and the resist film was made to form in it on 
120 degrees C and the conditions for 60 seconds. In this way, short form F2 which used the 
permeability in the wavelength of 157nm of the formed resist film in the top It measured using 
the transmissometry function of an excimer laser exposure machine, and the result shown in 
Table 1 was obtained. 
[0079] 
[Table 1] 

R eS j n Fj | m omission sensibility Permeability Only resin A resist 

Example 1 A1 2 mJ/cm2 35 % 35% example 2 A2 5 mj/cm2 36 % 33% example 

3 A3 3 mJ/cm2 32 % 30% example 4 A4 4.5 mJ/cm2 38 % 36% example 5 A5 4 m J/cm2 28 % 
26% example 6 A6 2.5 mj/cm2 33. % 31 % example 7 A7 3.5 mj/cm2 30 %29% example 8 
A81 mJ/cm2 44 % Example 1 of 43% comparison X1 8 mJ/cm2 Example 2X2 of a 26 % 25% 

comparison 3 mJ/cm2 25 % 25% [0080] The example of resin 

composition (A9) 

the 100ml_ flask equipped with a magnetic stirring child, a cooling pipe, a thermometer, and 
nitrogen installation tubing - methacrylic acid 3-(perfluoro-3-methylbutyl)- acquisition]10.31g, 
p-t-butoxy styrene 17.63g, and methyl-isobutyl-ketone 31 g were taught from 2-hydroxypropyl 
[Daikin Coal chemical product Sale. After performing a nitrogen purge, the temperature up was 
carried out to 80 degrees C, and the solution which dissolved azobisisobutyronitril 0.82g in 
methyl-isobutyl-ketone 1 1g was dropped over 30 minutes. It was kept warm for 8 hours, 
keeping at 80 degrees C after that. The 57.6g resin solution was obtained by filling methanol 
250g and the mixed solution of 100g of water with reaction mixture after that, dissolving in 
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methyl isobutyl ketone and condensing depositing resin. Methyl-isobutyl-ketone 62.8g, 3.0g of 
p-toluenesulfonic acid, and 9.7g of water were added to this resin solution, and it was kept 
warm at 70 degrees C for 15 hours. Rinsing was performed for this reaction mixture 5 times, 
after concentration, propylene glycol methyl ether acetate 300g was added, it condensed 
further, and the resin solution was obtained. 65.3g of****. 27.21% of solid content. Weight 
average molecular weight 14900. Let this resin be resin A9. 
[0081] The example of resin composition (A10) 

Methyl-isobutyl-ketone 26.81 g was taught to the 200mL flask equipped with a magnetic stirring 
child, a cooling pipe, a thermometer, and nitrogen installation tubing, after performing a 
nitrogen purge - 84 degrees C -- a temperature up - carrying out - separately - methacrylic 
acid 3-(perfluoro-3-methylbutyl)- the solution which dissolved acquisition]9.89g, p-t-butoxy 
styrene 16.92g, and azobisisobutyronitril 1.97g in methyl-isobutyl-ketone 26.81 g was dropped 
over 1 hour from 2-hydroxypropyl [Daikin Coal chemical product Sale. It was kept warm for 8 
hours, keeping at 84 degrees C after that. The 67.03g resin solution was obtained by being 
dropped applying reaction mixture to methanol 247.23g and the mixed solution of 1 23.61 g of 
water after that for 30 minutes, dissolving in methyl isobutyl ketone and condensing the 
obtained resin. Methyl-isobutyl-ketone 93.52g, 3.49g of p-toluenesulfonic acid, and 11.26g of 
water were added to this resin solution, and it was kept warm at 70 degrees C for 15 hours. It 
was dropped having performed rinsing 5 times and having applied [ this ] it after concentration 
and into n-heptane 446.88g for 30 minutes, the obtained resin was filtered, reduced pressure 
drying was performed, and resin was obtained. 17.07g of ****. Weight average molecular 
weight 4400. Let this be resin A10. 

[0082] Resin X3: Resin which protected the hydroxyl group of Pori (p-vinyl phenol) (trade name 
"VP-2500") by Nippon Soda Co., Ltd. by the isopropyl group at 20% of rates of average 
protection. 

[0083] Each examples 9 and 1 0 and three or less example [ of a comparison ] component was 
mixed, it filtered with the filter made of a fluororesin of 0.2 micrometers of apertures further, 
and resist liquid was prepared. 
[0084] 

Resin (as solid content) 10 Section cross linking agent : [ Hexamethoxy methyl melamine ] 0.5 
section acid generator : N-(isopropyl sulfonyloxy) succinimide 1.1 Section quencher : 1, 3-JI (4- 
pyridyl) propane 0.0125 Section solvent (adding a part for resin drag-in): Propylene-glycol- 
monomethyl-ether acetate 1 00 Section [0085] Brewer "DUV-42 which are shrine the 
constituent for organic antireflection film are applied, and it is thickness. The spin coat was 
carried out to the silicon wafer in which the 600A organic antireflection film was made to form 
so that the thickness after drying the resist liquid prepared in the top might be set to 0.523 
micrometers. [ 215 degrees C and the conditions for 60 seconds ] After resist liquid spreading 
was prebaked on the direct hot plate on 100 degrees C and the conditions for 60 seconds. In 
this way, the KrF excimer stepper ["NSR 2205EX-12B" by NIKON CORP., NA=0.55, 
sigma=0.8] was used for the wafer in which the resist film was formed, light exposure was 
gradually changed to it, and Rhine and a tooth-space pattern were exposed. After exposure 
performed postexposition jar BEKU (PEB) on 105 degrees C and the conditions for 60 
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seconds on the hot plate, and performed paddle development for 60 seconds in the 
tetramethylammonium hydroxide water solution further 2.38% of the weight. Rhine after 
development and a tooth-space pattern were observed with the scanning electron microscope, 

and effective sensibility and resolution were investigated by the following approaches. 
[0086] Effective sensibility: It displayed with the light exposure from which 0.20-micrometer 
Rhine and a tooth-space pattern are set to 1:1. 

[0087] Resolution: It displayed with the lower limit of Rhine separated with the light exposure of 
effective sensibility, and a tooth-space pattern. 

[0088] On the other hand, it applies so that the thickness after drying the liquid which dissolved 
only the resist liquid and resin which were prepared previously in the propylene-glycol- 
monomethyl-ether acetate solvent may be set to 0.1 micrometers, and it prebaked to the 
magnesium fluoride wafer on the direct hot plate, and the resist film was made to form in it on 
100 degrees C and the conditions for 60 seconds. In this way, about the transmission in the 
wavelength of 157nm of the formed resist film, it is a short form F2. It measured using the 
transmissometry function of an excimer laser exposure machine (Litho Tech Japan make 
VUVES-4500), and the result shown in Table 2 was obtained 
[0089] 
[Table 2] 

Resjn Permeability Effective sensibility (KrF) Resolution (KrF) Only 

resin Resist Example 9 A9 40 % 40% 1 8 m J/cm2 0.16 

micrometers Example 10 A10 39% 38 % 90 mJ/cm2 0.15 micrometers 

— Example 3X3 of a comparison 27% 27% 27 mJ/cm2 0.16micrometer 

[0090] The example of resin composition (A1 1 ) 

They are methacrylic-acid 2-methyl-2-adamanthyl 9.37g and methacrylic-acid 1 -trifluoromethyl 
to the 4 opening flask equipped with a magnetic stirring child, nitrogen installation tubing, the 
Dimroth condenser, the thermometer, and the dropping funnel. - From 2, 2, and 2-trifluoroethyl 
[Tokyo Chemicals Industry, acquisition]9.44g, azobisisobutyronitril 0.263g, and methyl- 
isobutyl-ketone 40.9g were taught, and the ambient atmosphere was permuted by nitrogen. 
Then, the oil bath was used for nitrogen with the sink into the system, and to 80 degrees C, the 
temperature up was carried out and it was kept warm for about 7 hours. It is 1dm3 after cooling 
and about reaction mixture. It was dropped stirring in a methanol. After stirring for 30 minutes, 
it filtered and 25.8g of white powder was obtained. This white powder was dried at 60 degrees 
C under reduced pressure for about 6 hours, and 8.4g resin was obtained. 45% of yield. 
Weight average molecular weight 1 0200. Let this be resin A1 1 . 

[0091] Each an example 1 1 and four or less example [ of a comparison ] component was 
mixed, it filtered with the filter made of a fluororesin of 0.2 micrometers of apertures further, 
and resist liquid was prepared. 
[0092] 

Resin (solid content conversion) 10 Section acid generator: p-tolyl diphenyl sulfonium 
Trifluoromethane sulfonate 0.2 Section ["MDS-205" which came to hand from Green 
Chemistry] 

Quencher : dicyclohexyl monomethylamine 0.015 Section solvent : Example 2-heptanone The 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



.8/5/07 



100 sections Example of a comparison Propylene-glycol-monomethyl-ether acetate / gamma- 
butyrolactone (95/5) The 100 sections [0093] Brewer "DUV-30J- 14" which is shrine the 
constituent for organic antireflection films is applied, and it is thickness. The spin coat was 
carried out to the silicon wafer in which the 1 ,600A organic antireflection film was made to form 
so that the thickness after drying the resist liquid prepared in the top might be set to 0.39 
micrometers. [ 215 degrees C and the conditions for 60 seconds ] After resist liquid spreading 
was prebaked on 120 degrees C and the conditions for 60 seconds on the direct hot plate. In 
this way, the ArF excimer stepper ["NSR ArF" by NIKON CORP., NA=0.55, sigma=0.6] was 
used for the wafer in which the resist film was formed, light exposure was gradually changed to 
it, and Rhine and a tooth-space pattern were exposed. After exposure performed 
postexposition jar BEKU (PEB) for 60 seconds on 120 degrees C and the conditions for 60 
seconds on the hot plate, and performed paddle development for 60 seconds in the 
tetramethylammonium hydroxide water solution further 2.38% of the weight. Rhine after 
development and a tooth-space pattern were observed with the scanning electron microscope, 
and effective sensibility and resolution were investigated by the following approaches. A result 
is shown in Table 3. 

[0094] Effective sensibility: It displayed with the light exposure from which 0.18-micrometer 
Rhine and a tooth-space pattern are set to 1:1. 

[0095] Resolution: It displayed with the lower limit of Rhine separated with the light exposure of 
effective sensibility, and a tooth-space pattern. 

[0096] On the other hand, it applies so that the thickness after drying the liquid which dissolved 
only the resist liquid and resin which were prepared previously in the propylene-glycol- 
monomethyl-ether acetate solvent may be set to 0.1 micrometers, and it prebaked to the 
magnesium fluoride wafer on the direct hot plate, and the resist film was made to form in it on 
120 degrees C and the conditions for 60 seconds. In this way, about the transmission in the 
wavelength of 157nm of the formed resist film, it is a short form F2. It measured using the 
transmissometry function of an excimer laser exposure machine ["VUVES-4500" which came 
to hand from Litho Tech Japan Corp.], and the result shown in Table 3 was obtained 
[0097] 
[Table 3] 

Resjn Permeability Effective sensibility Resolution Only resin 

Resist Example 11 A11 30 % 30% 42 mJ/cm2 0.16 micrometers — 

Example 4 of a comparison X2 25 % 25% 36 mJ/cm2 

0.16micrometer [0098] The example of resin composition (A12) 

the 100mL flask equipped with a stirring rod, a cooling pipe, a thermometer, and nitrogen 
installation tubing -- p-acetoxy styrene 9.73g, acrylic-acid t-butyl 2.56g, and methacrylic-acid 3- 
(perfluoro-3-methylbutyl)- from 2-hydroxypropyl [Daikin Coal chemical product Sale, 
acquisition]7.96g and isopropanol 13.51g were taught, the nitrogen purge was carried out, and 
the temperature up was carried out to 80 degrees C. Separately, the solution which dissolved 
azobisisobutyronitril 0.41 g in isopropanol 6.75g was dropped over 0.5 hours. After keeping it 
warm at 80 degrees C for 6 hours, it is dropped into the mixed liquor of a methanol and water, 
and crystallization was carried out, it filtered and dried and 15.69g resin was obtained. 15.69g 
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of resin, obtained 4-dimethylaminopyridine 1.57g, and methanol 47.07g were taught to the 
1 0OmL flask equipped with a stirring rod, a cooling pipe, a thermometer, and nitrogen 
installation tubing, and it riped under reflux for 15 hours. 0.93g of glacial acetic acids 
neutralized after cooling, crystallization was charged and carried out into 784.50g of water, and 
the crystal was taken out by filtration. Then, after having melted the crystal to the acetone, 
having charged and carried out crystallization to water, taking out the crystal by filtration and 
repeating this actuation a total of 3 times, the obtained crystal was dried and 12.59g resin was 
obtained, weight average molecular weight -- 37000 and degree of dispersion 3.72 (the GPC 
method: polystyrene conversion) it was . Let this be resin A1 2. 
[0099] The example of resin composition (A1 3) 

the 100ml_ flask equipped with a stirring rod, a cooling pipe, a thermometer, and nitrogen 
installation tubing - p-acetoxy styrene 9.73g, methacrylic-acid 2-methyl-2-adamanthyl 4.69g, 
and methacrylic acid 3-(perfluoro-3-methylbutyl)- from 2-hydroxypropyl [Daikin Coal chemical 
product Sale, acquisition]7.96g and isopropanol 13.92g were taught, the nitrogen purge was 
carried out, and the temperature up was carried out to 80 degrees C. Separately, the solution 
which dissolved azobisisobutyronitril 0.41 g in isopropanol 7.46g was dropped over 0.5 hours. 
After keeping it warm at 80 degrees C for 6 hours, it is dropped into the mixed liquor of a 
methanol and water, crystallization was carried out, it filtered, and 22.08g resin was obtained. 
22.08g of resin, obtained 4-dimethylaminopyridine 2.21g, and methanol 110g were taught to 
the 300mL flask equipped with a stirring rod, a cooling pipe, a thermometer, and nitrogen 
installation tubing, and it riped under reflux for 15 hours. 2.21 g of glacial acetic acids 
neutralized after cooling, crystallization was charged and carried out into 2000g of water, and 
the crystal was taken out by filtration. Then, after having melted the crystal to the acetone, 
having charged and carried out crystallization to water, taking out the crystal by filtration and 
repeating this actuation a total of 3 times, the obtained crystal was dried and 1 1 .51 g resin was 
obtained, weight average molecular weight -- 30900 and degree of dispersion 1 .99 (the GPC 
method: polystyrene conversion) it was . Let this be resin A1 3. 
[0100] The example of resin composition (X4) 

As for the copolymerization ratio of 1 2600, t-butyl acrylate of a degree of dispersion 1 .87 (the 
GPC method: polystyrene conversion), styrene, and p-hydroxystyrene copolymer (TSM-4 
made from Maruzen Petrifaction), weight average molecular weight was calculated with about 
20:20:60 by the nuclear-magnetic-resonance (13C-NMR) spectrometer. 
[0101] The example of resin composition (X5) 

(1) In a flask Methacrylic-acid 2-adamanthyl-2-methyl 24.6g (0.105 mols), p-acetoxy styrene 
39.7g (0.245 mols), and isopropanol 128.6g were taught, the nitrogen purge was earned out, 
and the temperature up was carried out to 75 degrees C. After melting dimethyl 2 and 2-azobis 
(2-methyl propionate) 4.84g (0.021 mols) to isopropanol 9.7g, it was dropped at the solution. 
After riping under reflux at 75 degrees C for about 1 1 hours for about 0.5 hours, it dilutes with 
an acetone, and crystallization was charged and carried out to the heptane, the crystal was 
taken out by filtration and the obtained crystal was dried. The crystal of the obtained 
methacrylic-acid 2-adamanthyl-2-methyl and p-acetoxy styrene copolymer was 54.1g. 
[0102] (2) Methacrylic-acid 2-adamanthyl-2-methyl, 53.2g (30:70) (0.29 mols as a monomeric 
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unit) of p-acetoxy styrene copolymers, 4-dimethylamiriopyridine 5.3g (0.043 mol) obtained 
above, and methanol 159.5g were taught to the flask, and it riped under reflux for 20 hours. 
3.92g (0.065 mols) of glacial acetic acids neutralized after cooling, crystallization was charged 
and carried out to water, and the crystal was taken out by filtration. Then, the obtained crystal 
was dried, after having melted the crystal to the acetone, having charged and carried out 
crystallization to water, taking out the crystal by filtration and repeating this the actuation of a 
series of a total of 3 times. The crystal of the obtained methacrylic-acid 2-adamanthyl-2-methyl 
and p-hydroxystyrene copolymer was 41 .2g. Moreover, weight average molecular weight is 
8100 and a degree of dispersion 1 .68 (the GPC method: polystyrene conversion), and the 
copolymerization ratio was called for with about 30:70 by the nuclear-magnetic-resonance 
(1 3C-NMR) spectrometer. Let this resin be resin X5. 
[01 03] The example of resin composition (X6) 

(1) In a flask Methacrylic-acid 2-adamanthyl-2-methyl 16.4g (0.07 mols), p-acetoxy styrene 
45.4g (0.28 mols), and isopropanol 123.6g were taught, the nitrogen purge was carried out, 
and the temperature up was carried out to 75 degrees C. After melting dimethyl 2'2-azobis (2- 
methyl propionate) 4.84g (0.021 mols) to isopropanol 9.7g, it was dropped at the solution. After 
riping under reflux at 75 degrees C for about 11 hours for about 0.5 hours, it dilutes with an 
acetone, and crystallization was charged and carried out to the heptane, the crystal was taken 
out by filtration and the obtained crystal was dried. The crystal of the obtained methacrylic-acid 
2-adamanthyl-2-methyl and p-acetoxy styrene copolymer was 54.2g. 
[0104] (2) Methacrylic-acid 2-adamanthyl-2-methyl, 53.0g (20:80) (0.30 mols as a monomeric 
unit) of p-acetoxy styrene copolymers, 4-dimethylaminopyridine 5.3g (0.043 mol) obtained 
above, and methanol 159.0g were taught to the flask, and it riped under reflux for 20 hours. 
3.13g (0.052 mols) of glacial acetic acids neutralized after cooling, crystallization was charged 
and carried out to water, and the crystal was taken out by filtration. Then, the obtained crystal 
was dried, after having melted the crystal to the acetone, having charged and carried out 
crystallization to water, taking out the crystal by filtration and repeating this the actuation of a 
series of a total of 3 times. The crystal of the obtained methacrylic-acid 2-adamanthyl-2-methyl 
and p-hydroxystyrene copolymer was 37.8g. Moreover, weight average molecular weight is 
about 7900 degree of dispersion 1.72 (the GPC method: polystyrene conversion), and the 
copolymerization ratio was called for with about 20:80 by the nuclear-magnetic-resonance 
(13C-NMR) spectrometer. Let this resin be resin X6. 

[0105] Each an example 12 and five or less example [ of a comparison ] component was 
mixed, it filtered with the filter made of a fluororesin of 0.2 micrometers of apertures further, 
and resist liquid was prepared. 
[0106] 

Resin section acid generator: Screw 10 (section solvent : section quencher : 4-t-buthylphenyl 
iodonium camphor sulfonate 0.52 tri-isopropanolamine 0.052 ethyl lactate 100 section [0107]) 
Each an example 13 and six or less example [ of a comparison ] component was mixed, it 
filtered with the filter made of a fluororesin of 0.2 micrometers of apertures further, and resist 
liquid was prepared. 
[0108] 
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Resin section acid generator: Screw 10 (4-t-buthylphenyl iodonium camphor sulfonate 0.52 
section quencher :2, 6-diisopropyl aniline 0.052 section solvent :methyl amyl ketone 100 
section [0109]) It applied to the silicon wafer processed for 20 seconds at 23 degrees C using 
hexamethyldisilazane so that the thickness after drying the resist liquid prepared in the top 
might be set to 0.1 micrometers. Prebaking is 130 degrees C and the conditions for 60 
seconds, and was performed on the direct hot plate. In this way, to the wafer in which the 
resist film was formed, it is a short form F2. Using the excimer laser exposure machine 
["VUVES-4500" which came to hand from Litho Tech Japan Corp.], light exposure was 
changed gradually and open frame exposure was carried out. On the direct hot plate, after 
exposure performed postexposition jar BEKU (PEB) for 60 seconds at 140 degrees C, and 
performed paddle development for 60 seconds in the tetramethylammonium hydroxide water 
solution further 2.38% of the weight. Visual observation of the wafer after development was 
carried out, the minimum light exposure (film omission sensibility) in which a resist carries out 
a film omission was calculated, and the result of Table 4 was obtained. 
[01 10] On the other hand, it applies so that the thickness after drying the liquid which dissolved 
only the resist liquid and resin which were prepared previously in the propylene-glycol- 
monomethyl-ether acetate solvent may be set to 0.1 micrometers, and it prebaked to the 
magnesium fluoride wafer on the direct hot plate, and the resist film was made to form in it on 
130 degrees C and the conditions for 60 seconds. In this way, it measured vacuum-ultraviolet- 
spectroscope(Jasco-make VUV— 200 )-using the permeability in the wavelength of 157nm of 
the formed resist film, and the result shown in Table 4 was obtained. 
[0111] 
[Table 4] 

Resin Film omission sensibility Permeability Only resin Resist 

.... Example 12 A12 2.5 mJ/cm2 30% 31% example 13 A13 0.5 mJ/cm2 27% 27% — 

Example 5 of a comparison X4 2 mJ/cm2 24% Example of 25% 

comparison 6 X5/X6=1 3 mJ/cm2 21% 22% [0112] 

[Effect of the Invention] The resist constituent of this invention is F2 [ with a light source / 
157nm / of with a wavelength of 170nm or less, for example, wavelength ]. In the exposure 
using an excimer laser, high permeability is shown, the resolution in KrF and ArF exposure is 
also high, and since it has sufficient contrast, the outstanding engine performance can be 
demonstrated as a resist of the chemistry magnification mold using the light source with a 
wavelength of 170nm or less. 
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U Q» R l ©5^<D^fc<<tfc--:*tt, 4>&<<bfcl 
[000 9] so 



[0 0 10] *fcR l !2. Aoy>. *HSfct/<(*n 

««a-ca»*nr^rfcfii»iia» 1 - 1 4®7** 
a, x«Aay>, *g&g, 7***sra»stiTi> 

5R81-1 44)7***12. &$&3£LL0^tta$i9 

rtt, flU,t*2'*n'«:/?*iR % 5^n^*2/*5L t: 
u*v[2. 2. l ] ^:/**8L et^p [4. 3. 
0] yx*a, £5>*D [4. 4. 0] T^-Jl^ h 
!/J/£u [5. 2. 1. O i - , ]^*xjwh % 7#v> 

*ra»* tiMcm«*r« c t t>&z>m%& 1 - 1 

4<D7**P7***tfiff£iA>. ^ny>> 3f4BI« 

7****cafci* ftxor &m>fiS&£&6 o < 

*r>8fcfctt*7**JUStt, &iSS#l-4fI&© 

<B»7***sr&*cDtfiis-c*s. «t«3Hi:<D 

«. miaLUB&H«*fe©3&«. j»HKH£i/Ti2, n 

■&(/CI2. WAMtt— **V**-fe*>-3---f* 
*tr>-3-4*?B> 2-**-b/<y>-3— Y*«BS 
[00 11] R l 3^fr<iMfl©:7»*I)R**#l, 

**arr*i, r i «ts (n) 

[0012] 

R 2 



CH-R 3 (tt) 



*U R 1 tt^^nr^^au, R 1 iR f <o& 
ttmsmiz i - 1 1 r*£. nttosfctti-ta-r. ) 
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[00 13] a (I) r^Sft* 79V)W7 

)i,*QT)\,*)i>®mmtLxii. x<o* suits®* 

[oo i 4] y*»;;i/&2. z. z-y*)7>\>*ux* 
)L ***V)W2 t 2. 2- h »yji*nx*>i, r 

9'))m\ - h *)yfr*UM*fr-Z t 2, 2~h»;7 

2. 2. 2- MJ?JV*ax*jk A«2. 
2. 3. 3-?hyy)i*u7uZ)\, % 
2. 2. 3. 4. 4. 4 — ^t7J^P^k 
y^SliH, ih. I l n -x to* w»?u 
)V. 1H. 1 lH-i-f3f7M 

[0 0 1 5} J*2V)\>m 3-(/<-:7rt/*q-3-y* 
9 F 3 91a 
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CF 3 

CF 3 CH 3 
CH 2 =C-C-0-C-CH2CI 
6 CH 3 

CF 3 
CH 2 =C-C-0 

CF 



3 - 7;i/:*o-5-> i/iU) -2-bh'n 

*->-/aeJk JZ9V)m 3 -(^-7^*0-7 - 
y*;i^**jiO-2-b Kn+WabJk j<£$m; 
>H8 3 -(^'-7il/^D^^;b)-2 - b FD^i/^D 
b*;l/ % 3 - C'*- 7 0-^+5^10-2 

-b Fa+v?a£Jk 3-c<-7/i>* 

3 - (/^-7^^a - 3 - y *A^Mo- 2 - b f : a* 

;l^*^;l/)-2-b Kn**>:/Pb;k 7*y;U|8 3 
-(/<~7;U*n-7-y^***rto-2-b Kp+ 
i/ypb;k r^'J^K 3 jM-p:/*jio- 

u-N+^il/)-2-b Kn + t/^obTil/, T*';;U& 3 
-(M*-7;u^a^*^^U)-2 -b Hu+^/yDtr;l/, 
[00 183 

CF 3 CHa 
CH 2 =C-C-0-C-CH 3 
6 CH, 
CF 3 

ch 2 =6-c-o-Q> 
0 d 

CH^C-C-O- 
CH 2 =C-C-0-CH 2 CH 2 CH 2 0h 

6 
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ch 2 =6-c-o-^ 



CF 3 

ch 2 =6-c-o^} 

CF3 9H 
Br 



CF OH CF 3 j-X-, 



fit*. 

[0017] coxm*, (i ) r7n$n^^yv-© 

ffi£KJ:->T, (la) Vnk$h*>mifi&f&ZtiZ> 
[00 1 8 J 
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-CH 2 -C- 
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[00 19]^ Q&tfR' tefttcimistctto'yv 

a*. 

(0 0 2 0 3 itt. *«W(CfflC»4/<-f>^-»««. 

50 -ene#r^yoj^i4-c^i7!i>x«}iww«^wacc^ 



C5) 

7 

7ju*yi*^<t&*fc©r*>*. t<D**>u, -ens 
mux, c©J:o&ttR*tt5r*cA#T*&. 

[002 1 ] 'W>*H»IW*ftS»7A*y«J»tt 

(post exposurebake) ICfcoTfitRU WA89© 

l/T»JI»W±tt*l*-3#. BX«ttS©fffl!tt:J:D.kfc 
6. 

(0022] 't-f > 9-fm»Tfr*> v?r*SttT 30 

xi>tH>MMfimk*tizm£\t. *m\svxb±tx 
mwxmmfflt&bfr wciCM****© 

f£©3ft*£JI (post exposure bake) ICfcoTttRU # 

mwm ox *®mmmM®o>i 4 > *-«■*■ 

[002 3 J tMrcHt'ft'W >*HtttSCC:tetf *7 

$tt«>. <^*o 7*y*itx*?jMm&4ru xx 
y-;HMa, (y*) r^»;;uKofiS^xx^r4) 



#B32 00 2-B5 0 l 
8 

-^*fksn/c»**ffi**r*Bai. trx^?*./- 
*Xtt-f y ^o^i^x y-^ftoa^FiWWfc 

n. <^^) r^y;m©in«iax^^;bt <^^r> r 
'[0 0 2 4]-*. *na#»7A* yic78xoiHe 

GT»A?fliLtfe*fto#, MXttfe8©ftffl<c«fc»>wsa 

[0025] r a* t/afltKtc* 0T»jgW»±|«£8 
BKC#LT*£5£ftaS£Lr«:, tert- 

ij)\,#~>\,M 5&4«&*#«^*«C|S£T 
; rh7t FP-2-f9i*, *h*tFn-2 
-7V* % i-xh^>x^K 1 - (2-^*JU:/a 

Jk 1- (2-7i^^>xh^» x^, 1-C2 

- ( 1 -7^>^)^^) xK'» x*;U&CM 

- C2 - .tl-T^^^Wim!/) xh* 
S/] x*;U<DJ:^7-te*--J!/3*<Dg; 3-*+yj>ir 
n^^J/ik 4-^^;Ufh^t Kn-2-tfa>-4 
-4* (^<nx^7^h>H8*W) RC/2- 

[002 6 f-rf.' »S(cJtLr^Sffincs©«i t r 

-h*©»*W6ti*. A<tWfcttWittf, 7^- 



(6) 

9 

[0 02 7]*£W"Ctt, ><-f>*MHn*fc. 6flE5S 

aWl*a*#tt«cHDitr. fcUJ&EU:te<*5&7;U*»; 
ib^©fl^<fc 0<b^b*iSt it7^ °figtx 
ccDffljigtt, a < i ) r^<*h**^-£- io 

^icf&tmmt^<oimic£')®mth&vmT 20 

5S ( ! > r7F^hi^y-7-<her^;i.7xy 

[ 0 0 2 8 3 5$ ( 1 ) ©* ✓ -7-tr>hmt>>hzm£m& 
Z'uyv-mmitm&ttcttcj:*). count 

tt. 1 7 OrnftTOttfiOX. flill«fi» 1 5 7m<OF 

titfJ:^. uy^Koaa^ir-f^ictJ:^ -saw 
ffljfe£<*© 9 10-100 

*. *tis/W7itft!/^m?*«/w>y-fltt 
[0 03 0) T**»mn&mn**>u>*-t 

* U Eft«fc*t LT\mfm±ffcZft^tfi, Kraft* 
IM>flffl<Cj:9flWr*8£Crtt. WL». ten:-:/ 
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*zmzm*zmmmit»mz. h*.i*. 2. 2 -ex 

xrt,) *JMt>. 3, 5-£X U-tert-r/h*^* 

^-Wt^x^W -1. 1, 3-HM**-f 
on*. 7;^ii/*-t^y-hXtt> 

£P7JU*Jl/*~><^~h»<^^&f6tl t 

'Wi;k8S£7;u* ^ A A/<* >( * a 7 

[00313 T>\,**m®m&m%*4>#-t 

©-c**itfJ:i>. &&M*-Mtt. BcDftEfc^D&fc 
Jl«*#**ft*<»XW*©7A*^x-f';H»««ffl^ 

7^ 5 >toj: ^> fty ^D-jwt-t>!/y7^ a 

cD7;t/*;bx-rMk 2. 8-^ 

-A-* 9 fry x. y-^x»*©7^*^x-f ^ 
4-tert-^;U-2. 8 - tTX ( t HP+W^ 

;u) ^xy-ji/Xi^flDr^^x-^^ 5-x 
3- trx <t Fa^^y^iir) -<iut pa- 
1. 3._5-J:»;7^>-2-*>(ffl*N-x^t? 
j*?a-)\,h V7 % J» XI«©7;U^;bx^f 

(* ; 3. 5-tfX (fc FP+V-rf^) 'Xil/fc FD- 
l". 3. 5-^*^t>7t?>-4-*> (Mifci^^P 

-)i*ya» x«^07;u+jI/x-^jH*. f-h^^ 
[0,0 3 2 ] isa*a^»©fl!^«ft^»©ffi 
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[0033] 

R R 4 
CH^C-C-O-j^^ (ID) 10 

R 
I 

-CH 2 -C (ffla) 

c=o 

I 
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[0034] a;*, rb*3& y^x«^3R»i-4 
0>7jM*p7;M^*£*u R 4 \m\>*fr*»t. R 

3Ra3W±<DiS^I^«brc»r(>J:t>. g&ttfcR' 
£tsTB. x*;k :7at^u. ^y^pfc^k 

?*;Uft£#W6ft*. 5$(IIIa)r7n3**<;<*)7 

* y ;i/K2 -T)\s*>i<- 2 -r *7>?ji*iea*j|itt 

»4Lr«»«Btfflt»fciK5«u^ nearer* 
[003 5] a ( i) <&$*ft*s 

ftUHfoCtoifC. T5£ (IV) 

-3<D7Jl/*Jk &$»l-3<Db Ka*2/r;U*Jk 
ftJWtfJk ^T^Sl/<(iS-COOR T (R'«r 
;U3-;U8S3Sr&*) £§*r#>. ^R'ctR* 
fcoT. -c(=o)oc(=o). r^3ft**ju#>&jfo*&g$ 
HfcE/Sr*. ) 

rmsnsrarar u ? < >©ffi£»tt*«rr*c <t 

[0 0 3 6] 5$ (IV) *Cr>R'&cm*tt5l»iC^tC % 50 
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*ft. HOOki-sor***. KJI»l^3©tFa 
or' (R'ttr^-Miit**) tar*. x«r 

)\, % x*Jk 7ae*ft£#q > ;tf6tv (HJKfcKn* 

2-b FP*Vx*;u&£#^tf*>ft*. R'S 
t//XttR*#£-COOR'T**ia£tf. :&;l/#*2/ 

^fAWoktoT*!). R'ccfflar-sr^ 

-Xtt-4--fju«c***tf*ci^r#. cetera 

^Wf6h&. *cr, R'ac;/xttR^-coo 
R ' $ ft* * >&x * r H3$gr& *«£qj* 

Jk 2-fc h+S/*;W#xjK tert~:/h* 

£/;&*#xjk 2-**vr* V5>-3— fllf*+5/ 

;fc*~Jk 2-h Vy*;k/Pi^>#^#- 

;k 1 -S/^aA^j/A- i ^ji/xF+*/*;i/iKx 
Jk 1- U-y^t/i^P^-ti^U) - 1 ^jux 
h**>*7;l/#~;k 1 - ( 1 -7^v>^;U) - i -y 

[00 3 7] (IV) t^$^«tl/7^> 

[003 8] 2-/Jl40l,*> 
2-bFa=*fS'-5-,/;U!jOMO 
5 - >>)w#;i/* >-2 JU4C/II 
5 - y ;U<tOl>* > - 2 - # ;Uj^>K> *jr* 
5 - sfrtfji* >- 2 -#;U#>®~ t - 
5 -2 1 -u*?xi^*U)\> 

-l->*jux**k 5-^^;u^>-2-*;bjj<> 
- (4-J9-)\>is?u^*is)U) - i -y^;Ux^ 
;k 5-^4?^>-2-^4e>m- (4-bp 

#ju*>-2-*>jM*>BI -y^iu-i - (4-** 
x*Jk 5- v;M0MO-2-;& 
;Utf>Bl - (1 - 7*v>*M - 1 -^^xf 
;k 5-^V:tOU*>-2-#;l'tf>Bl ->^Ji>V* 

^>B2 -x^;U- 2 -7^v>^;U5- yjbJ0U*> 
-2-«i^>K2-b Fn*i/-i -x^;K 5 -y 
)lt$**>-2-jt*s-)l. 5-y;U^;U^>-2. 
3 - ^JPsK>Hk*1Mtt£. 
[0039] 7^^«^^>HMc«|CE)Sd*tt». 
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* [0 04 1 ] A (I ) (W/7-*6#h5i^fi 

■c. smft%i<><-ofr<m*:miz>t. ot©^ (vi 

[0 04 2] 
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(xx n) 
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[0 0 44] s^. r § «*as<t>fiws*s*T. cc 

[0045] W±©J:}&* T)\>i3*)-5]&te.<bXStTb 

vet**, mmrnitetotoxK. wiom&m 
.tfimmh*. -# % ><^>*-ttflnw7;i>*;^»tt 



[0046] mmmi&mt ox<d®8&m&> *<d 

ft7Jt**hV7S?>X{M*. ^***>*<t£«l. 
s^7!/y»>XA4c^iHMK«rftftMl. 

[0 04 7] t-VA&: ^x^l/a-F^A h 
tf:7>U:fajf*>;uu#*«-k 4-y h*v?*~rt> 
y jl~)13- k~9a *Mf-9 > :7*ata7>?**- 

K 4-> h + ^x—Jl^x^Ug-K-tfA h'J 

* ( 4 - tert- :7>;U:7 x iJl/) 3— K— $A 
7A*aW?*-F, tfX (4 -tert-:/*;U?x^ 

ji/) 3-k^^a ^*yy)i*aT>***-h. tr 

* (4-tert-^*7x-Jb) 3-K-9A h*)? 

;l/3-F-^A *>7t-^;W-K 
;VXJl/*~£A -^If^iM-p**?*- K 
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h p- M;U^?*-;U*jI/*-$a 

*P>2>>Ul>**- K 2. 4. 6-h»;^^;b7* 
xn^xX^yUlofrr-^A h ';^;W^o^^>X;U 

;i/ft7x^^7*-^W^A 10 

;UU*X?A ^t7^P7>m-h, 1 - 

tD7>m-h k 1- (2-^:7 * 
h l J7JM'ajt*>XjMc*--k 4-t 

jut>y a h 0 7 to* ay $ 

[0 048] »ay>ft7Jk+*htf72?WMtM: 20 
2 -y 2-^-4. (hvzvajtrM -l. 

3. 5-h»;rt>>, 2. 4. 6- h 'J* < hV*PP 
j**JI0-1. 3. 5-h^ry>. 2-7*~;l/- 

4. 6-trX(HJ*OCM7-Jl/)-l, 3, 5-HJ7 

2- (4 -^aP7x^) -4. ( h 

'^aa^W -1. 3. 5- M7^>, 2- (4 
h+v^x^) -4. e-trxcM^Ppy* 
Jl/)-l. 3. S-h UT^>. 2- (4-^ h*^>- 

1- *y*j\,) -4, (h^PP>f;i/) - 

1. 3. 5-M7b>. 2- ('<>7[d] tl. 30 
3] t?**v^>-5 --M0 -4. 
PP>f^) -1. 3. 5-H;7^X 2- (4-> 
-4. 6-e*(h»r£uP^f)- 
1. 3. 5-M7S?>, 2- (3, 4. 

-4, 6-tr* (h^pay^v) - 
1. 3. 5-M7i». 2- (3, 4-^h+J/^ 

-4. 6 ( F ^oay^) - i , 
3. 5- h «J7t/>, 2- (2. 
;U) -4. ( F'^Ppy^) - 1, 3. 5 

-M7J». 2- (2-^ b*UZ9-V)l) -4, 6 40 
-tX(h'J^PP>W-I, 3. 5-MJ7i». 

2- (4 -^F^**^) -4. 6-tf*(M;* 
PP>^l/)-l, 3. 5~FV7^>, 2- (4 — ' 

-4. 6 - tr>c ( h'j^ppy 
*M>) -1.3. 5- F»J7^>&£. 
[0 04 9] ^x;l,*>&{b£& : 2^7 *~)l> IsXjV 
iz-p-FUJU t/*;t^> % 7*~;U p- F 

[0050] *>*;u*~;UfTO*w-r £fb£ so 



#002 00 2-65 0 1 
IS 

ty \ tr* C7xxjuxjw*x;u) s/7vO<*>. 

(4-^PD7xi^d-o;l) S/7 % /y*>. fcT* 
(p-h'j^j^;W ^y^fx trx<4-te 
rt-^T-n^x-^n^x;!,) v>7 % J*Z^. t:* 
(2. 4-*2'lUi/;Ul'*x;b) ^7W»>. 

[005 1 ] ^MOMxXfrt'&fb^ : 1 -^>*/ 
-OU- 1 -7x^iM^ p- F^x>;uu**- F 

Glffc^W-OFf F) . 2 -^>y^;l/-2 - 
Fp**>-2 -7xxji,x?;1< p- FjWxvxjU* 
*-F (fflffra-^P-J^Vv^F^U-F) . 
i. 2. 3 -'<>■£> F !/ -ou F';xy 

-F. 2. 6-i^-hP^>^ p - hJl/X>*;U* 
*-F* 2 -x FP'O^ p- FJ^x>;^J^>^;^- 
F, 4-xhp^>t/;l/ p- F;Ux>*;U**-F, 
N- (7x^i^W'» X*^W3 F\ N 
- ( h »j7Jl-*cr>^X^*i^**5>> 

K, N- (10-#>7r-;oi<*x;l,:j-**/) xzi/ 
W3F. N- (h ';^ji/^py^;^;u^xjw^ 
i^) 7*;M*F\ N- (h^^p^m;^ 
;U**V) -5 -y;i/iJ0U*>-2. 3-2/^^^ 

«Y5 F\ N - ( F t)7)\,*UM*)VA)lfr~h**i') 
+ V*)U$b\ N-(10-*>7r^^^ 

[0052] JBftlttft£tt£ UTCD&3S»£ffiK>. * 

fb^rr^^ci^r^^. -e^Hcfjitrii, 2- 

jiha^>2/jU 1/2 u^ls frlj-rtj— h. 2, B 
-i/xha^c>ix;i/ t^P^+i'^-My- ^ 

^or.Vii/^t Fp*2^u7^*>*£j5$*r*. 

[0 0 5 3] -fiSJCK^^fflU^^it^ 
^SSRWISHb^ m«7 5>»*. ^x>^ + - 

[0054] 
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* [0055J 
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d13 
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3 15 
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R»-Q 

R M f^tl — N 

R 16 X ^N^R" 
V 2 J.. 



R 



ft" 
13 



»13 R 13 R 19 



[0056] R^RC/R^^gC^tt^CC. * 

X. *8&THfe3ftT^rfc£i>7;i^Jk ^or 

A*J«tt7y-JV*«U R»\ R**&tfR tl tt£l> 

R w »*Kiir^snrc>rt<fc^r^^;i/X«^^ so 

>*ft*. R ,, ^R"r&3n*7**^;fttfR ,, -R 

w ?a*ft«7*=i*5/tt. -eii^nK«»i-8iig 

;H*. ^RS5^1 onsrase^tfr*. *OTR 
"^R^rasft^ asft&e-iogfirr 

l»T<><J:i>. 40 
[0 0 5 7 3 $ ^98^n-52575#^l(cra^* 

S><t^**x>* + -«!:-rac4 4>T**. 

[0058] *mxoi>isz h&fmit. *<*>±mBft 

ffifcgigtt:. ;<^>#-j$#£6 0-9 9 .9SJB%H 

*. ^urjSjtt^i9^^«j^o.i-2oma%ss©© 

tux. \siszhmtfm<D±m&ft&zm®ic % 5-4 
o®ffl%fiS(D«5ffi-c^wr^(D^^-c^6, turn 50 



8 0 acs%f§KfcU:4 ft *<fc 5 tc-r^©^asr a^. 

-4 LTttB^fc^tflit HG< UStt I- 

BtvwsmvGfftzoittotitstK commit**:. 
jjwcaccr, man. ttawn. ransttftL ^ 

89. M©J«Wi*i«d«r*C4fer* 
[0059] *&9§©U^:* httriHM*Bft» ±BB©# 

g&tffi»micmmi tiktmcupx vmt ft o . v »j 

i^jMsay^7tf-K y^jHjavi^7-fef' 
u>^«;n-jW5/y^i/x.-^KDJ:5ftx-^WH, 
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*h>ffl. r-^a^ h>©<«#Slttx;*?-;ig 

fla»ss^xu«t8^*<s^^ 10 

^7>^-)AtKn^>h^ (2-fcFP*Vx* 
[006 1 } 

[0082] <-rf**Vn*2-j** 

^~2-r^-^>^^fl>^i5K) 2 -y*;u~ 2 -r^v 
>*y-jU8 3.1 g£ h»;x^;br$>l Olg^tt 

*ccc* y**y;i/gt*py K7 8.4g (2 

te> £8aru ssr«jio^iaa»oyt. a jo 
u jK^r*«^2@ifo^ waua^aiaiyfca. s 

2-7#v>*JU£&fc. 
[0063] 

CH 3 CH 3 



[0 0 6 4] *^v-^tfc0j2 (a-y**«jp>fp* 

a7^h>100gi^»^y;Hl04.4g (a- 
ya*-r-:7*P-** h>fc#L-C2 .0*>wa> £ 
f±&#. <*-:7p*:-t-:/*p^ h><D3&Ste<D 

•;x*;i,r$>i8 3.6g (a-^at-r-^o 

5*F>cc*ti/t3.o*;H&) *iSTu g 
&rtti of$rasa#Uc. asm #®JB*5Sffi%m 
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/c wan^afflL/t. ;xar;*<**i*a--y**yp 

[0065] 

CH^C-C-O^-, 

[006 6]8tt§££ttJ (Al) 
HfflUBff*. #*P®. ©Kit. ZHmA^zmtcl 0 
0mLHop^^3{c, 2- h y ?;i<*py *;ur* 
y;l^ (#) £0A*;i 5. 8U, 2- 

(2-y^i/7#-7>*>) ah x*^;u 
9. 7 2g» >*;Wv^*;i>* h>l 0. 5g*fl0 
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